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(54) Input and output comnminlcation in a data processing syj^em 

(57) A processor (47) uses a corKepts menK)ry 
area (10) to interpret received inputs sucti as Invoices 
and to generate coherent output communication in text 
or fluent speech. The processor (47) uses concepts, 
each t>eing a part of program code and a linked t>asic 
communication element. A parallel recursive function 
matrix manager (10(a)) is used in processing of the con- 
cepts and reference is made to a conceptioa learning, 
associative utilisation manager (50) to assist in under- 
standing inputs and developing outputs. The basic com- 
munication elements may be triggered for associated 
speech resources (24), retrieved and processed down- 
stream. 
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Description 

The invention relates to communicaljon in a data processing system of the Intelligenr type such as an expert sys- 
tem. Such a system may, for example, be based on the neural network principle and may be exclusively rule-t>ased or 
5 may include a case based reasoning (CBR) system. 

TTie purpose of intelligent systems is to learn or acQust to a multitude of Inputs or stimuli and allow a multitude of 
possible results, i.e. there may be a number of "righT results. These results cause events to occur such as the auto- 
matic transmission of a signal to a financial institution to cause lodgenrtent of money to an account Development of 
such systems has progressed to the stage v^ere some can operate in a "harxis ofT nrxxie for considerable periods of 
10 time. 

However, such features are of little benefit if there is inadequate input and output communication. For output com- 
munication, in some cases system events can be communicated by display of numbers or numerical functions in a dear 
manner. However, it is increasingly the case that for the important events to be understood, much more conprehensive 
communication is required. For example, it is desirable that the system be capable of outputting coherent speech to 
15 indicate the events which have occurred, and indeed events which may occur in the future, depending on user inputs. 
It is also desirable that the system be capable of urxierstanding inputs with much less human intervention, and prefer- 
ably little or no human intervention. 

Heretofore, the approach to generating output communication has been to select or build pre-determined mes- 
sages. For example, in DE4323021 a system accesses, interrelates, and combines prototype patterns to generate a 
20 composite image output In JP07319538 a building nwnitoring system is descri>ed in which audo data is selected and 
outputted according to abnormal state information. In EP0052757B (IBM) a method is descrit>ed in which various tat)les 
are used by a message build program to cfisplay one of a set of pre-determined messages. 

In all of these systems the basic prinqple is operation of a comnunication weans to select portions of messages 
and to combine them together. This approach is apparently satisfactory for many situations, such as for generating 
25 alerts to indicate specific and predetermined events, such as a fault in a diskette door. However, where comprehensive 
system event information is to be comnunicated for complex data processing systems it wouM be necessary to store a 
very large number of message parts and it would be unworkable to retrieve and process these messages in a mean- 
ingful manner. Further, it wouU be extremely difficult to foresee all possible communication which may arise in the 
future. The prior systems do not generate coherent communication describing any and wery possible system event 
30 irrespective of the probakxlrty of them arising. 

Further, while the prior art includes many systems for reading inputs such as OCR systems, little has been done to 
integrate this function with the data processing. 

The invention is directed towards providing a data processing system and method to overcome these problems. 

According to the invention, there is provided a convnunication method for interpreting received communication and 
35 building output coherent communication incficating system events, the method being earn ed out by a system compr^ng 
a processor, a memory, an input device, and an output devk:e, characterised in that : 

the processor automatically interprets inputs or generates coherent communication in-line as data is being proc- 
essed using a communication means linked with data processing program code. 

40 

This allows very flexible interpretation of received inputs arxi generation of effectively unlimited output coherent 
communication in real time. 

Preferably, the processor processes concepts to interpret inputs or generate coherent communication, each con- 
cept comprising a communication element linked to a part of program code. Use of such concepts is a very effective 
45 way of performing the communication operations - each concept is a unit whk;h may t>e effectively processed in a sim- 
ple manner. Thus, while the full output cohererrt communication may be very comprehensive and complex, the Ixjilding 
blocks" are handled in a simple manner. 

In one embodiment, the concepts are processed in one menmry area, either actual or virtual, and either time- 
dependent or time-independent. This is an efficient way of processing the corx^epts. 
50 Preferat)ly, the processor processes corxiepts having communication elements linked with program code repre- 
senting processing results, and concepts having communication elements linked with program code used for interim 
processing before a result is determined. This means that the output communication may be extremely comprehensive. 
Heretofore, output communication has taken the form of messages indicating results or final status of events. 

In another embodiment, the processor interactively utilises a communication matrix manager providing a parallel 
55 recursive function for data conparison to buiM a connmunication knowledge base. This manager is a very effective tool 
which assists in a non-intrusive manner in performing ttie communication operations. It is particularly useful for comnruj- 
nication building as it can constantiy scroll through the elements, and at a larger granularity, the concepts. 

Preferably, the processor uses a conception, learning, associative and utilisation n^nager to perform communica- 
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tion operations, said manager including:- 

a definition of terms manager wtiich performs a full text analysis of inputs to define as many terms as possible, and 
5 - a validation manager wtiich performs validation operations on ttie def ined terms. 

This also assists in the communication operatfons arxi allows it to be achieved in real time. 

In one embodiment the communication means comprises communication elements which trigger resources 
including text or speech strings. This allows the comnunication operations to be performed wHh little effect on the data 
10 processing - the basic communication being interpreted or generated by processing of the concepts and being 
improved upon by processing of the resources. 

Preferably, the system comprises speech resources, a speech resources assembly manager, and a speech 
resources reference buffer, the assembly manager arxi the reference txiffer performing the steps of :- 

IS - loading blocks of resources to a memory; 

monitoring speech output and determining when resources of a block are nearly utilised; 

loading a fresh block; and 

20 

clearing the prevbus block when a fresh block is activated. 

This is a very simple way of ensuring fluency of output speech and that memory overflow does not occur. 
In one embodiment, the resources are used to build coherent output communication which is further automatically 
25 edited before output. 

According to another aspect, tine invention provides a data processing system comprising a processor, a memory, 
an input device, and an output device, characterised in that the processor comprises means for automatically interpret- 
ing inputs or generating coherent communication as data is t>eing processed using a communication means linked with 
data processing system code. 

30 The invention will be nx>re clearly understood from the following description of some embodiments thereof given by 
way of example only with reference to the accompanying drawings in which:- 

Rg. 1 is an overview schematic representation of an expert system of the invention; 

35 Rg. 2 is a block cfiagram showing the system in more detail; and 

Rgs. 3 & 4 are still nx>re detailed views showing the system at a Icwer level. 

Referring to the drawings and initially to Rg. 1 there is shown an expert system of the invention. As illustrated, the 
40 system corrprises a system dock 1 . a working period manager 2 connected to the dock 1 , data files 3, a resource file 
4, a random access memory (RAM) 5 and an electronic t>anking manager 6. A k>ank system 7 communicates with the 
electronic banking manager 6 via a modem 27. The bank system 7 is not part of the expert system 1 . The system also 
indudes one or rrxxe processors 47 which may be of any suitable type such as that of a stand-alone microcomputer, or 
of a client server. The system conrprises a structure file 8 of an automated cash flow manager which uses a memory 
45 area 10, referred to as a concepts memory and synthesis area. Although shown separately, ttie area 10 is part of the 
RAM 5. The system also comprises disk drives 9, a monitor 25, a speaker 26. a printer 28 and a keykx>ard 29. 

At the purely hardware level, the system is conventional and indeed the method of the invention may be carried out 
by a wide range of hardware systems when suitably programmed. 

The structure file 8 is sfx)wn in detail in Rg. 2 in combination with the menK>ry which it utilises. For processing of 
50 signals or stimuli which arise witiiin tiie system tiiere is a pattern assembly manager 1 1 and a pattern conclusfon man- 
ager 1 20. For processing of stimuli which are received from an external source there is a pattern recognition manager 
31. a pattem simulation manager 48, and a pattern condusion manager 11 49. The series of managers 1 1 and 20 and 
the series of managers 31 , 48 and 49 are connected to a conception, learning, arxi associative utilisation (CLAU) man- 
ager 50. The manager 50 comprises the fdlcmng modules : 

55 

51 - Definition of terms manager. This performs a full text analysis of variable electronic input devices in order to 
define as many terms as possible, either by comparing those terms witii formerly menwrized keywords or by 
seleding new terms within a predefined range of probat}ility. 
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52 - Validatioh manager. This takes the defined ternrrs of the manager 51 and preforms a validation control. 

53 - Analogy txjilcfihg manager. This determines rf an identified term has some meaning for the system's control 

process. For example, if the system is at)le to identify some terms like value added tax (VAT), Increase" and 
5 some numeric specification like "18%^ As a cor^equence, the analogy txjilding manager first controls the cur- 

rent settings for value added tax« will recognize that there Is some change (in the sense of an increase) and 
will state, that there could be some change for other VAT specifications. This will be presented to the user as 
a question - if the increase Is real and if this has any consequences for the system settings. 

10 54 - Review specification manager. This determines if an identified term has been used in a different or similar con- 
text during the past If so, the system analyses under what drcumstances this term fias been used and what 
decisions have been made that time. AccorcGng to this, the system can decide the same way once more or not 
or just refer to tiie past experience. 

IS 55 - Syrwnym arxJ acronym manager. This searches within a specific f Oe for syrx>nymous terms. In order to find out 
if the selected term has a con-esponding item which can be used within the conrvminication buiMing process. 
This is of importance if the system uses preconflgured speech resources, which are addressed by pointers. If 
there Is no predefined speech resource for the original item for which the system can identify a syrK>nymous 
term, the pointer is set on the corresponcfing speech resource specification. 

20 

56 - Confusion of ideas manager . The confusion of Ideas manager has to evaluate if the selected terms have any 
correlation to each other or if the plausfoility is too low. in order to txiild the communication process out of the 
terms found. 

25 57 - Associative manager. The associative manager compares cfifferent terms with each oth^, regarcfing each 
term's surrounding context This means, that a term wNch the system has found to be strictly used in tiie busi- 
ness vocabulary, usually will not be mentioned in the communication building process for e.g. medical discus- 
sion. 

30 58 - Simulation manager. The simulation manager is needed for only exogenous incitements, for example by the 
automatic t>ank report analysis. If a corresponding record, for example in the invoices file, is found, the system 
doesnl stop at thus point. It continues to search for other possibilities, not taking the first choice as tiie obvi- 
ously best one. 

35 59 - Incoherence manager. The incoherence manager has to check If the words and sentences which are queued 
up by the communication building process have suffident correlation to each other, so that the result makes 
sense to a human t)eing. 

60 - Plausibility manager. The plausS>ility manager is active in the case of erxiogenous as well as In the case of 
40 exogenous incitements, in order to distinguish between two or more possible answers and. If possit)le, to 

decide for the right choice. On the other side, the plausibility manager also takes control for example In the 
debit entry analyser 33. where the total sum is compared with the amounts registered in the past. If there is 
some suspicious deviation, the system generates a con-esponding comment 

45 All of the above modides operate In the concepts memory area in which data processing takes place to determine 
events. 

The output from the concepts namely area 1 0 is fed to downstream nxxiules to complete building of coherent out- 
put communication incficating the system events. These include a speech resources assembly manager 21 (c) which uti- 
lises speech resources 24 and feeds into a speech resources reference bufter 23(b). The buffer 23(b), a prosodk; 
50 control manager 23(e) and a gramnnar rules manager 23(d) all feed into a speech editing supervisor 23(c), which in turn 
controls the speaker 26. 

For output of text communication, the output of tiie concepts menrK>ry area 10 is fed into a text communication man- 
ager 21 (b). which in turn feeds into a document text storage buffer 23(a), in turn driving tiie monitor 25. In addition, there 
is a management Information system manager 61 which receives data from the concepts memory area 10. 
^ 55 Referring now to Rg. 3. those parts of the structure file for operation in response to internally-generated stimuli or 
erxiogenous incitements are Illustrated. There is an ok)ligation statos manager 13 connected to the pattern assembly 
manager 1 1 . The pattern assembly manager 1 1 comprises: 
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14 - Recursion manager. The recursion manager calculates the optimized result, regarding a variable number of 

combinable variables. With regard to cash management this means that the manager tries to implement a 
number of obligations within a number of accounts by using the method of recursive processing. The system 
selects a certain obligation arxi one of the defined accounts and controls, if this combination fits. Then it starts 
Incrementing the obligations amount arvi tries to combine the different obligations with regard to the given 
account status. When the manager reaches an optimum result the specified variables are memorized and the 
search is done for the next account At the erxi, the system decides for the highest degree of optimization and 
selects the most opportune solution. The recursion manager also takes into consideration the available funds 
and defers the remaining items to the sut}sequent term of payment 

15 - Due date manager. The due date manager examines if there are any liabilities, e.g. invoices for the actual 

working period, taking into consideration the defined terms and conditions of payment for each of the invoices. 

1 6 - Zero-^xx>unt shift manager. The zero-account shift manager examines the remaining possibilities with regard 

to an optimized cash flow - when it is indicated to charge a liability from an account, where the actual amount 
on the aedit side is not high enough to pay it from one single account 

1 7 - Cash discount manager. The cash discount manager analyses which liabilities could be met with regard to an 

offered discount. According to the opportune guidelines the system tries to benefit t>y paying. 

18 - Splitting payment manager. The splitting payment manager takes into consideration that the cun-ent amount 

cannot t>6 paid from one single account without overdraft and selects two or more accounts, in order to split 
the amourrt due with regard to an optimized cash flow. The decision - which amount and which accounts are 
selected - depends mainly on the system preferences, which specify if the recipient accepts a split payment or 
not 

19 - Rate of interest manager. The rate of interest manager analyses the rates which are due t>y overdrafts of the 

accounts arxl selects the most favourable combination, which not only depends on the rate itself, but also on 
the actual amount overdraft present on the accounts. In cooperation with the cash discount manager 17 the 
system decides, if it is opportune, to rennit paynnent at present or to defer it to a subsequent term of payment. 

1 2 - Bank account allocatbn manager. The bank account alkx^ion manager selects the most opportune account, 
regarding the actual amount on the credit as well as with regard to the interest rate for overdrafts, in order to 
start further calculations with the first selected liability. 

The above explains operation of the above managers at the data processing level to help describe the context in 
which the communication steps of the inventkNi are performed. These comments also apply to the desaiptions t>elow 
of the managers within the pattern recognitkHi manager 31 . 

The pattern assemt)ly manager 1 1 is exparxied out in Fig. 3 and those which use the output of the concepts mem- 
ory area 10 are illustrated in Rg. 3. There is a transaction manager 21(a) connected to an electronk; banking manager 
6 which feeds the modem 27. 

Referring to Rg. 4. particular detail of the structure file In the concepts memory area is shown for processing of 
extemal stimuli or exogenous incitements. The pattern recognition manager 31 comprises: 

32 - Bank accourrt report analyser. The bank account report analyser imports the actual statements of the dfferent 

accounts electronically and starts analysing the contents. INk>t only the statements documentation is taken into 
consideration, but also the transfered amount as well as the item's transaction and date specifications. Fur- 
thermore, the t>ank account report analyser starts muHidimerisional searches in the datat>ase files, in order to 
select the wosX likely records. When there is a number of wore ttian one possible answers for a certain item, 
the manager carries out a plausibility control, regarding possible specifications like invoice number, client 
number, client name, date of invoicing, date of transaction, transfen-ed amount etc. 

33 - Debit entry analyser. The debit entry analyser identifies all transactions, of debit or crecfit to an account accord- 

ing to registered debit notes. The system not only examines if there is a registered legitimation for txx)king the 
different debit notes, but also inrplements different plausibility functions. It checks if the current anrK>unt 
exceeds the usual range, if the term of txx>king is within the estimated timeframe etc. Furthernme the debit 
entry analyser induces the txx>kkeeplng process to generate the complete bookkeeping reference. Thereby, 
the system works according to standard bookkeeping rules. 
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34 - Money transfer order analyser. The money trar^er order analyser works sinnilarly to the debit entry analyser 

33, examining the transfer orders which have been ananged with the different banks. Furthermore the rrmey 
transfer order analyser generates the corresponcfing complete bookkeeping process by allocating the actual 
amount to the predefined booking statements. 

35 - Cash manager payment report analyser. The cash manager payment report analyser evaluates all processes 

that debit the accounts as a consequerKe of transactions which were sent by the system to the cfifferent bante 
accorcfing to the cash managemerrt cateulations one or two days before (compare erxiogenous Incrtemenis). 

36 - Failure of assignment manager. The failure of assignment manager controls of all items which debit or crecSt 

an account, but could not be allocated the different managers described above. By using some retrieval pro- 
cedures, the system analyses If similar or analogous processes have taken place in the past and tries to allo- 
cate the conresponding item. 

37 - Date of F>aymerrt manager. The date of payment manager checks all invoices according to the evaluated bank 

account status and examines if the date of payment corresponds to the date due. If not. the systems induces 
a reminder process for the anKXjnt due. 

38 - Terms of payment manager. The terms of payment manager checks all invoices accordng to the evaluated 

bank account status and examines if the terms of payment i.e. with regard to discounts etc. are n^. If not, thie 
systems induces a reminder process for the remaining amount due. 

39 - Multiple payment manager. The multple payment manager controls rf a payment which is credited to an 

account related to one or more tfian one invoice. For example, if a client collects several invoices arxf pays 
them at once, the system has to evaluate the t>ank account status and has to check, which invoice records 
should be addressed within the datat>asa This is especially difficult when there are discounts which have t>een 
taken by the client, or when the client pays several invoices at once, and the amount represents only a part of 
all unpaid invoices. 

40 - Cash discount manager. The cash discount manager checks all invoices according to the evaluated bank 

account status and exanunes if the dierrt was entitled to take tiie discount If not, the system induces a 
reminder process for the unpaid amount. 

41 - V^lkiity reference manager. The valklity reference manager tries to identify if a term which has been kientified 

within a bank status report is valkl enough to be used as a sepcirator term, for example in order to distinguish 
between different invoice records. 

42 - Part payment manager. The part p^ment manager recognizes when a liatxlity is partly remitted. The manager 

has to decKle if a reminder process should t>e initiated, or if the remaining amount due remains within the data- 
base for a further clearing procedure. 

All of the atx>ve modules are part of the pattern recognition nianager 31 and feed into the pattern simulation man- 
ager 48. 

Again, the output from the memory area 10 feeds into speech and text output nvxlules as illustrated in Figs. 2 and 
3. htawever, in addition there is an automatic transaction manager 43(a), a bank account status report manager 43(b). 
and a data reference update manager 43(c). 

As is clear from the above descriptk>n the expert system of the invention is programmed to preform cash manage- 
ment operations in which decisions are made as to how nwney shouM be managed. In each case tfiere will be a 
number of possble dedsbns, many of whrch are generally correct, and the system operates to determine the optimum 
overall result. The resulting e^ent may be lodgement of an entry to a journal account, transmission of a signal to the 
bank system for lodgement of nuxiey. payment of invoices, or directing printing of cheques for payment of invoices. 

The invention resides in understanding inputs arxJ building output communication atXHit the events for users. This 
is achieved in-line in real time in a dynamic and flexible manner. The output communication is both in text and in speech. 
An important feature is that as the data is being processed. t>asic communication elements are processed in comt)ina- 
tion with linked or associated program code in the form of a concept. In other words, a concept is:- 

(a) the basAC program code part relating to the fact, matter, result or any event for which there is a need for com- 
munication, and 



6 



EP0 841 624 A1 



(b) the conresponcfing means of communication. 

Thus, it will be noted from Rg. 4 that the managers of the pattern recognition manager 31 perform data processing 
with integrated communication operations using concepts. 

5 In more detail, the t}asic elements of communication may t>e single letters, corTt>inations of letters, words, GorTt)i- 
nations of words, serrtences, combinations of sentences, phonetic expressions, numbers, combinations of numbers, 
figures, or combinations of figures. Generation of concepts in this manner allows communication in both directions. The 
system coherently generates communication to output irrformation about the events, and it coherentiy e/aluates 
received data and communicates the results to the user. Any suitable programming language may be used for the pro- 

10 gram code. The irrportant point is that the generic elements for communication, or alternatively codes which trigger cor- 
responding communication elements, are associated with the correspondng program code to form concepts. 

It is preferat)le that the communication elements are situated within the same memory area. In the specific example 
of speech, a preferred embodiment Is to store the speech resources elsewhere and trigger them witii the elements for 
communication witiiin the concepts memory area, thus allowing speech editing with regard to prosodic control and 

15 grammar. In more detail, the speech resoia'ces are triggered in a manner whereby they are not loaded in sequence, but 
Instead as blocks of twenty resources at one time. This enables fluent speech and avoids memory overflow. This Is 
achieved by operation of an index tatsle of the speech resources 24 monitoring the process and recognising when a 
block of resources is nearing its end. It loads the next block and after the new bkx:k has started it clears the memory of 
the previous block. Sentences are formulated with an open end. Thus, they may be of any variable lengtti. A time- 

20 dependent handling of tiie speech in blocks is more practical than byte-related handling as required by the prior art such 
as EP 0052757B. 

The system handles data differentiy depending on whether or not it originated wrttiin the system (endogenous) or 
externally of the system (exogenous). These differences are illustrated In Fig& 2, 3 and 4. The important point is that 
tiie endogenous data does not need to be recognised before it Is processed. For tiie exogenous stimuli ttie pattern rec- 

25 ognition manager 31 performs the necessary recognition functions before pattern simulation and conclusion. 

Within the concepts memory 10, ttie CLAU manager 50 corrects, evaluates, or changes communication built up or 
recognised by the managers in ttie memory area 10 (see Rg. 2). For exanple, the manager 55 will not reject an exog- 
enous incitement which, with the exception of one word, is otherwise coherent witii regard to its contents. In other 
words. H Is understood when and rf the word in question is a synonym to another which is stored in a concept In the 

30 meoKN-y area 10. A rTX>re comprehensive description of the functions of the managers 51 to 60 which make up tiie 
CLAU manager 50 Is given abova The irrportant point is that they interact with the expert system managers 1 1 , 20. 31 , 
48 and 49 to assist in communication understanding and generation. 

As stated above, received information Is interpreted and output communication is generated In an integrated man- 
ner during data processing, using concepts. Communication Is understood and built using t>asic communication ele- 

35 ments which should not be confused with pre-defined messages or alerts, because they are used in understanding and 
building coherent communication In an entirely flexible manner. This communication Is purpose-built from the elements 
of communication linked to the basic program code during data processing with the assistance of ttie matrix manager 
1 0a. Refenring now to the Appendix, sanples of the program code are given In which an asterisk indicates examples of 
the relevant places of linkage. 

40 The first part of the Appendix provides code samples of tiie pattern asserTi)ly manager 11, which recognises 
irputs. This allows, for example, automatic understarxJing of who has paid rrxHiies, for whk;h reason, and when. On the 
first page of the Appendix, comments are built up by reference to the splitting payments manager 18. Line B indk:ates 
the information used for ttie coherent communication, and line C activates ttie speech buiMing process. The Appendix 
Includes comment lines explaining the communication operations in detail. 

45 The mab'ix manager 10a is an entity which contributes to the building of communication in an online mode. It Is a 
parallel recursive function which Is constantiy available to the managers with which it operates. Its function is not 
dependent on the presence of a reference table. This is due to the fact ttiat the elements are by no means limited, as 
witii tiie prk>r art. For example, It Interacts with tiie Bank Account Analyser 32 by selecting several elements wrttiin the 
analyser 32 arxJ corrparing them to stored data The plausibility is then checked arxJ if found true all elements analysed 

50 will be stored for later output. Accordingly, new elements are stored in a manner which causes the system to learn t^y 
widening its knowledge base. The matrix manager 10a may therefore be regarded as a general tool used in the con- 
cepts memory area to assist in processing elements or concepts for sorting, comparison, input or output This is 
achieved by constantly scrolling tfirough the elements or concepts for communication buikiing. 

It will be appreciated that the invention provkies a method and system for understarxfing inputs and generating 

55 coherent communication outputs in an entirely f lexit}le manner. Each communication output is entirely new as it is built 
up from small elements and corresponds coherentiy to the events which occurred. Because, the communication is built 
up during processing in an integrated manner, it informs the user not only of occunence of an event but also why the 
event occurred and how the event affects other events. For exarrple. if the event is the fact that no processing result Is 
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possible, then the output communication will specify why there was no result. This is extremely important for users of 
an expert system. 

It will also be appreciated that there is considerable flexibility in communication output For example, there are no 
pre<lefined endings to sentences - text is added until a cohererrt communication reflecting the events is achieved. The 
communication is thus open-ended arxi this conrY)lex inforaiation may be communicated at "any length". The only tables 
which are used are ones storing basic numerals 0-9 and the alphabet - comnrunicatbn being dynamically understood 
and built online. 

In summary, the technical communication steps achieve the result of a fluent and coherent output - just like a per- 
son explaining the events. For exanrple, a graphical representation of a talking man may be generated on screen while 
the coherent speech is outputted. The text way be simultaneously displayed. 
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Concepts Synthesis within the Pattern Simulation Manager for 
accounts, endogeneous incttaments 

c_boolean(OvAllocatcd) 

OvAliocated:=False 

SEARCH for accounts 

where the balance is greater than 0 before payment of one of the invoices 
where the balance is greater than 0 after the payment of one of the invoices 
where the balance is greater than the predefined minimum after payment 
where the cash flow automatisation status is set to true 
If the number of the according accounts is greater than 0 
OvPayCond:=*'Paying within the positive range" 
OvAlIocatcd:=Truc 
End if 

If ((OvAllocatcd=Faise) & (OvSpliCanccl=False)) 
SEARCH for accounts 
where the balance is greater than 0 before the payment of one of the invoices 
where the cash flow autonuidsation status is set to true 
If (the sum of amounts of the seleaed accounts>=s&vAnK>untAkt) 
FK.Prior.Num ("Plus") 
If(OvAblNight=Falsc) 
If ((OvFKNumber<=OvSplNumMax) & (OvSpliBool=True)) 
OvPayCond:="Splitting'' 
OvAllocated:=True 
Else 

OvPayCond:=FK.PrioriiyPl ($1) 
A Start Concept Synthcsb 
Start Splitting Payment Manager 

Check, if the primary setdngs for splitting payment are followed 
^ ^ Start the comment bmliEng process and add tkefoUawing terms: 

• the invoice number of the current invoice 

• the offered cash discount 

• Offer the user to switch the current settings accocding to the needed status 
QJStart the speedilmtSng process tmdattd the foOow,ref,Humt^rs: 

ArrlnsEIemStr (»OArrSprache;- 552-) 

^Speech resource 552 standing for the charaaer "a" 
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CharAnalyse 1 (»OArrSpniche;[BanlcStatusReportl[D) 

procedure CharAnalyse 1 analyses the paranieter, which is presented by 
the variable (BanlcStatusRepon](D. According to the length of the tenn 
and the digits within the term the procedure QiarAnalysel appends the 
pointers for the different speech resources (for example Sp.R. 501 for 
digit Sp.R. 552 for character "a" and so on). Every pointer to a 
certain speech resource is added to the speech-array OaSprachc. 

ArrlnsElemSir ()»0ArrSprachc;''64r) 

ArrlnsElemStr (»0ArrSprache;'7O4") 

Char Analyses (»OArrSprache;$AnK>unt} 

procedure CharAnalyse3 analyses a real number, which is presented by 
the variable "SAnnount**. From digit to digit the procedure assigns a 
speech resource and adds the pointer to this resource to the speech-array 
<bSprache. 

ArrlnsElemStr (*OArrSprache:"l 12") 

ArrlnsElemStr {^OArrSpracheriOS") 

ArrlnsElemStr (»0ArrSprachcriOr) 

End if 

Else 

[f ((OvFKNumber<=OvSplNumMax) & (OvSpliBooI=True)) 
OvPayCond:=-Sp!iiting Payment" 
OvAllocated:=Truc 
End if 
End if 
End if 
End if 

If (OvAllocated=Falsc) 
Search for all accounts 
where the balance is greater than 0 before the payment of one of the invoices 
where the cash flow automatisation status is set to true 
If the sum of anxmnts of the selected accounts>=OvAmountAla) 
FK_Prior.Num ("FlusMinus") 
If (OvAblNight=False) 
Case of 
: (OvFKNumber>l) 
If(OvSpIiCancel=FaIse) 

If ((OvFKNumber<=OvSplNumMax) & (OvSpliBool^^Tiue)) 
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OvPayCond:-"Splining Payment" 
OvAIlocatcd:=Tnic 
Else 

0vPayCond:=FK.PriorityP2 ($1) 
^ Start Concept Synthesis 

Start Spliiting Payment Manager 
% ^ Start the commeni building process and add the following terms: 

• the invoice number of the current invoice 

• the ofTered cash discount 

• the difference between the offered cash discount and the needed 
payment according to the rate of interest, if the invoice shoult be payed 
now 

^ Start the speech buil£ng process and add the follow, ref numbers: 

ArrlnsElemStr (»OAnrSpnichef 604") 

'Speech resource 552 standing for the partial word ''Split" 

CharAnalysel (»OArTSprache;[BankStatu$Repon]ID) 
procedure CharAnalysel analyses the parameter, which is presented by 
the variable [BankStatusReport]ID. According to the length of the temi 
and the digits within the temi the procedure C5iarAnalysel appends the 
pointers for the different speech resources {(or example Sp.R. 501 for 
digit T, Sp.R. 552 for character "a" and so on). Every pointer to a 
certain speech resource is added to the speech-array OaiSprache. 

ArrlnsEkmStr (»0ArrSprache;'7O7") 

ArrlnsElemStr (^OArrSprachefl 15") 

CharAnalysc3 (»OArrSprache;$Difference) 

procedure CharAnalyse3 analyses a real number, which is presented by 
the variable ''SDifference". From digit to digit the procedure assigns a 
speech resource and adds the pointer to this resource to the speech-array 
OaSprache. 

ArrlnseemStr (^OArrSpnche;" 127") 
ArrlnsElemStr (*0ArrSpiache;"895") 
ArrlnsElemStr (^OArrSprachef 222") 
End if 
End if 
: (OvFKNumbcr=l) 
OvPayCdnd:=-Splitting Payment" 
OvAIIocated:=True 
End case 
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For cases when 

exogenous incitaments prevail the algorithm of the Pattern Recognition 
Manager for accounts is demonstrated.^ 



Concepts Synthesis within the Pattern Recognition Manager 
for accounts, exogeneous incitaments 

C_TEXT(OvComnicni) 

C_LONGINT($i) 

OvCommcni;="" 

USE SETrBankStaiusRcportSct-) 

FIRST RECORD{[BankStatusRcport)) 

RecLoadWait (»IBankSuitusRepon]) 

For ($i;l;Records in selcccion([BankStatusRcponl)) 

[BankStatusRcpon]DocuTcxt:==SpaceDelete([BankSiatusRcport]I>ocuTcxt) 

Case of 

: ([BankSutusRcpon]Aniount>0) 
If (AuszugFiltcrRA CNichlBcNuniD^Trxic) 

[Banks tatusRepon]Detected:=Tnje 

SAVE RECORD([BankStatusRcportl) 
Else 

If (AuszugFilicrZE =Tnic) 

[BankStatusRcportlDctcacd:=Tn]c 

SAVE RECORD(fBankStaiusRcponl) 
Else 

If (AuszugFiltcrRA rBcNumr)=True) 

[BankStatusRcpon]Dctcctcd:=Tnic 

SAVE RECORD([BankStatusReportl) 
Else 

Start Concept Syntbeas 
^ H Suui the comment buihEng process and add the following terms: 
If (Lengih(OvCommcni)#0) 

0vCommeni:=0vC6mmcni+0CR+0CR 
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End if 

OvCommcni:=OvCommcni+''Filtcrvorgang: Bankauszug Numiner " +[BankStatus 
Rcport]ID+-:''+OCR 

OvCommcnt;=OvCommcnt+''Einc Zuordnung ist bislang noch nichi moglich!" 

^istari the speech building process and add ihe follow, rr/ numbers: 

ArrlnsElcmStr (^OArrSprachcrSSI") 

CharAnalyse 1 (»0 An-Sprache;[6ankStatusRepon]ID) 

ArrlnsElemStr {»OArrSprachc;-553'') 

End if 

End if 

End if 

: ([BankStatusReport]AnK>unt<:0) 
If (StatusFiUDcbit =Truc) 

[BankStatusRepon]Detected:-Tnie 

SAVE RECORD([BankSiatusRcponl) 
Else 

If (SiatusFiltcrZA =Truc) 

[BankStatusReportJDe(ccted:=True 

SAVE RECORD([BankStatusRcpoaJ) 
Else 

^ 3 Start Concept Synthesb 

'>j[-VC Start the comment building process and add the following terms: 
If (Lcngih(OvCommcnt>#0) 

OvComnicni:=OvCommcnt+OCR+OCR 
End if 

^Comnient;=OvCommcnt+'*Filtervorgang: Bankauszug Nununcr "-(-[BankStatus 
Repon]ID+":"+OCR 

OvCommcni:=OvCommcnt+"Einc Zuordnung ist bislang nicht moglich!" 
^ LStart the speech building process and add the follow, ref numbers: 
ArrlnsElcmSir (*0ArrSprachc;''552'*) 
CharAnalyse I (»OArrSprache;[BankStatusReport]ID) 
ArrlnsElemStr (»OArTSpracher553") 
End if 
Endif 
End case 

NEXT RECORO([BankStatusReport]} 
RccLoadWait (»(BankStaiusRcponl) 
End for 
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The speech re- 
sources were stored , in resources and subsequently 
triggered by arrays. This is demonstrated by the following algorithm: 

Communication Matrix Manager 

^ case of 

V( : (var=digii) 

C.P0INTER($1) 

C_STRING(80;$2) 

Case of 

: (Ascii($2<(Lcngih($2>7)2)=49) 
ARlnsElcmSn ($1;"1000") 
: (Ascii($2^ngth($2>7^)>49) 
AninsElcmStr ($l;$2^(Lcngih($2>-7^) 
ArrinsBcmSir {SXCTOOOr) 
End case 
Case of 

: (Ascii($2<(Lcngth($2>-5)S)=49) 
ArrlnsEJcmSir ($1 ;'*328") 
ArrlnsElcmSir (SliMOO") 
: (Ascii($2<{Ungih($2)-5>S)>49) 
ArrlasEIcmSir ($I;S2<(Lcngth(S2)-5)>) 
AninsElcmSrr (Sl/lOO") 
End case 
Case of 

: ((Ascii($2<(Lcngth($2M)^)«W8) & (Asdi($2S(Lcngih{$2)-3)>)=48)) 
ArrlnsElcmStr ($l;Subsiring($2;(Lcngth(J2)-4)2)) 
: ((Ascii($2<a^ngth($2H^)#48)& (Asdi($2^(Ungih($2)-3)>)m 
ArrlnsElemStr (Sl;Substring(S2;(Lcngth(S2)-4)'»2)) 
: ((Ascii(S25(Lcngih($2)-4^)=48) A {Ascii($2S(Lcngih{S2)-3^)#48)) 
An^InsElcmStr (SI;S2^Length(S2)-3)^) 
End case 
Case of 



14 



EP0841 624 A1 



: ((Ascii($2<(Lcngih($2)-l)>)#48) & (Ascii($2<Lcngih($2^)=48)) 
ArrInsElcmSir($iriOr*) 

ArrlnsElcmStr ($ l;Subsmng($2;(Lcngth($2)- 1);2)) 
: ((Ascii{$2<(Lcngih($2)-l)>)=48) & (Ascii($2<Lcngth($2)S)#48)) 
ArrlnsElcmStr (SiriOD 
ArrlnsElcmStr ($1 ;"0") 
ArrlnsElcmStr ($1 ;$2<Lcngih(S2)>) 

: ((Ascii($2<(Lcngth($2)-l)>)#48) & (Ascii(S2<Ungih($2)>)#48)) 
ArrlnsElcmStr ($1;"101") 

ArrlnsElcmStr {$ 1 ;Subsiring($2;(Ungih($2)- 1 );2)) 
End case 
0 :(var = single character) 
C.LONGlNT($i) 
C.P01NTER($1) 
C.STRING(8a$2) 
For($i;I;Ungth($2)) 
Case of 

: ((Ascii($2^i^)>=48) & (Ascii($2<$i>)<=57)) 
ArrlnsElcmStr ($l;$2<$i>) 
: ((Ascii($2^i>)>=65) & (Ascii($2^i>)<=90)) 
ArTlnsElcmSir ($ I ;Siring(Ascii($2^i>)+536)) 
: ((Ascii($2^i>>=97) & {Ascii($25$i>)<=122)) 
ArrlnsElcmStr ($1 ;String(Ascii($2<$i>)+504)) 
End case 
End for 
"P :(var=datc) 

C.P0JNTER($1) 

C_STRING(80;$2;$Zahl) 

C,LONGINT($i) 

CJOOLEAN($Punkt) 

$Punki:=Falsc 

$i:=l 

$Zahl:="" 

Repeat 
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If($2^&^-.") 
$Punkt:=Truc 
Else 

$Zahl:=$2ahl+$2<$i> 
$i;=$i+l 
End if 

Uadl ($Punki=Truc) 

ArrlnsElemStr ($ 1 ;String(Nuni($ZahI)+500)) 

$Punkt:=FaIse 

$i:=$i+l 

$Zahl:=- 

Repeat 

If($2<$i>=".'*) 
$Punki:=True 

Else 

$Zahl:=$Zahl+$2<$i> 
$i:=$i+l 
End if 
Until ($Punkt=Tnie) 

ArrfnsElemSir ($1 ;String(Num($Zahl)+500)) 

ArrlnsElcmSn' ($1 ;Siring(Num(Subsiring($2;(Lcngth($2)-3);4))-1462)) 
Q( :(var=w<Md) 

C_POlNTER($l) 
C.STRING(80:$2) 

INSERT ELEMENT($ 1 ^;S\zc of array($l ; 1 ) 
$U{Size of arTay($l.»)}:=$2 
end case 



Claims 

1. A communication method for intefpreting received communication arxJ building output coherent communication 
indicating system events, the method being carried out by a system comprising a processor (47, 8), a memory (3, 
5, 10), an input device (9, 29), and an output device (28, 25, 26), characterised in that : 

the processor (47, 8) automatically interprets inputs or generates coherent communication in-line as data is 
being processed using a communication means linked with data processing program code. 

2. A method as daimed in daim 1 , character^ed in that the processor (47) processes concepts to interpret inputs or 
generate coherent communicatbn, each concept corrprising a communication element linked to a part of program 
code. 
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3. A method as claimed in daim 2, characterised in that the concepts are processed in one memory area (10). either 
actual or virtual, arxl either timeKJependent or time-independent 

4. A method as claimed in claims 2 or 3, characterised in that the processor processes concepts having communica- 
tion elements linked with program code representing processing results, and concepts having communication ele- 
ments linked with program code used for interim processing before a result is determined. 

5. A method as claimed any preceding daim, character^ed in that the processor interactively utilises a communica- 
tion matrix manager (109) provkiing a parallel recursive function for data comparison to buiU a communication 
knowledge base. 

6. A method as claimed in any preceding daim, characterised in that the processor (47, 8)uses a conceptfon, learn- 
ing, assodative and utilisation manager (50) to perform conrtmunication operations said manager including:- 

a definition of terms manager (51) which performs a full text analysis of inputs to define as many terms as pos- 
sit>le, arxi 

a validation manager (52) whfoh performs vatkiation operations on the defined terms. 

7. A method as claimed in any preceding daim, characterised in that the communication means comprises commu- 
nk:ation elements which tngger resources (24) induding text or speech strings. 

8. A method as daimed in daim 7, characterised in that the system comprises speech resources (24), a speech 
resources asserrri^ty nrianager (21 (c)). and a speech resources reference buffer (23(b)), the assent>ly manage and 
the reference buffer performing the steps of :- 

loading blocks of resources to a memory; 

monitoring speech output and determining when resources of a block are nearly utilised; 
loading a fresh block; and 

dearing the previous bkx^k when a fresh t>lock is activated. 

9. A method as daimed in daim 7, characterised in that the resources are used to build coherent output communica- 
tion which Is forther automatically edited (23(e), 23(d)) before output 

10. A data processing system corrprising a processor (47, 8), a memory (3, 10, 5), an input device (9, 29). and an out- 
put device (28, 25, 26), characterised In that the processor (47, 8) comprises means for automatically interpreting 
inputs a generating coherent communication as data is being processed using a communfoation nr^eans linked with 
data processing system coda 
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